Glucocorticoid-induced alterations in mitochondrial membrane properties and respiration in childhood acute lymphoblastic leukemia.
Mitochondria are signal-integrating organelles involved in cell death induction. Mitochondrial alterations and reduction in energy metabolism have been previously reported in the context of glucocorticoid (GC)-triggered apoptosis, although the mechanism is not yet clarified. We analyzed mitochondrial function in a GC-sensitive precursor B-cell acute lymphoblastic leukemia (ALL) model as well as in GC-sensitive and GC-resistant T-ALL model systems. Respiratory activity was preserved in intact GC-sensitive cells up to 24h under treatment with 100 nM dexamethasone before depression of mitochondrial respiration occurred. Severe repression of mitochondrial respiratory function was observed after permeabilization of the cell membrane and provision of exogenous substrates. Several mitochondrial metabolite and protein transporters and two subunits of the ATP synthase were downregulated in the T-ALL and in the precursor B-ALL model at the gene expression level under dexamethasone treatment. These data could partly be confirmed in ALL lymphoblasts from patients, dependent on the molecular abnormality in the ALL cells. GC-resistant cell lines did not show any of these defects after dexamethasone treatment. In conclusion, in GC-sensitive ALL cells, dexamethasone induces changes in membrane properties that together with the reduced expression of mitochondrial transporters of substrates and proteins may lead to repressed mitochondrial respiratory activity and lower ATP levels that contribute to GC-induced apoptosis.